I EVIDENCE BRIEF
(ARCHIVED) SARS-CoV-2 Omicron Variant Sub-

Lineage BA.2.75

Published: July 2022
Archived: December 2023

ARCHIVED DOCUMENT

This archived content is being made available for historical research and reference purposes only.
The content is no longer being updated and it may not reflect current evidence or guidance.

Key Messages

e There are insufficient data on the transmissibility, severity, and immune evasion of the Omicron
sub-lineage BA.2.75 (referred to informally by some as “Centaurus”) to assess its risk to Ontarians.

e There are nine spike (S) gene mutations reported for BA.2.75 in addition to its BA.2 S gene
mutations, and several had not been previously identified in a variant of concern (VOC)
or variant of interest (VOI).

e BA.2.75 has 11 mutations that are distinct from BA.5 (the current predominant lineage in Ontario).

e The earliest documented sequences of BA.2.75 were from India in May 2022, and sequences that
may be BA.2.75 have been identified in at least 10 other countries at this time, including Canada.

Issue and Research Question

There are multiple PANGO sub-lineages associated with the B.1.1.529 (Omicron) VOC. The main BA.1,
BA.2, BA.3, BA.4, and BA.5 sub-lineages also have their own sub-lineages (e.g., BA.1.1, BA.2.12, BA.2.12.1,
BA.2.3, BA. 2.20, BA.2.9, BA.5.1, BA.5.3.1). Considering the possible changes to transmissibility, severity,
and/or vaccine effectiveness (VE) of these sub-lineages compared to other VOCs, it is important to
monitor the potential impact they might have in Ontario’s context.

The World Health Organization (WHO) has designated the Omicron sub-lineage BA.2.75 as a VOC lineage
under monitoring (LUM),%? and the European Centre for Disease Prevention and Control (ECDC) has
designated it a variant under monitoring (VUM).2 BA.2.75 is unofficially referred to in media as “Centaurus”.

This evidence brief summarizes available information and evidence on the Omicron variant sub-lineage
BA.2.75 relevant to the risk of transmission in Ontario.
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Methods

Public Health Ontario (PHO) Library Services has been conducting daily searches of primary and preprint
literature on Omicron variants and sub-lineages using the MEDLINE database (search strategies available
upon request).* Preprints are research papers that have not undergone peer-review but are made
publicly available to provide the latest data relevant to the rapidly evolving COVID-19 pandemic. PHO
performed grey literature searches daily using various news feeds and custom search engines. English-
language peer-reviewed and preprint records that described the Omicron sub-lineage BA.2.75 were
included if identified.

Genomic Features
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BA.2.75 does not carry the S gene deletion at amino acid positions 69-70 (del69-70) and
therefore does not exhibit the S-gene target failure (SGTF) pattern on some molecular assays.

In addition to S gene mutations seen in BA.2, BA.2.75 contains the following nine S gene
mutations: K147E, W152R, F157L, 1210V, G257S, D339H, G446S, N460K, and Q493 (reversion).?
As a comparison, BA.4 and BA.5 have four S gene mutations in addition to BA.2 mutations
(del69-70, LA52R, F486V, and Q493 [reversion]), and exhibit considerable evasion of neutralizing
antibodies from prior SARS-CoV-2 infections and current vaccines.” &’

The impact of the BA.2.75 S gene mutations in combination is unclear at this time.

e (G446S is one of the most potent sites of escape from antibodies elicited by current
vaccines and is infrequently found in BA.1.19 and BA.1.15.2.8°

e Q493 is the original amino acid found in the wild-type SARS-CoV-2 lineages. This is
considered a reversion from the BA.2 mutation Q493R, BA.2.75’s parent lineage. Other
Omicron lineages harboring the wild-type Q493 include BA.4 and BA.5. The original Q493
amino acid is thought to have higher receptor affinity and improves SARS-CoV-2 fitness as
compared to the Q493R mutation.’

e K147E, W152R, F157L, 1210V, G257S, G339H, and N460K have not been identified in a
previous VOC or VOI but have been individually reported in rare lineages. ©

The unique BA.2.75 S gene mutations are located in the N-terminal and receptor-binding
domains of the S protein, which tend to be more prone to mutations due to being targeting sites
of neutralizing antibodies.!

Except for Q493 (reversion), all other mutations that distinguish BA.2.75 from BA.2 also
distinguish BA.2.75 from BA.4 and BA.5. In total, there are 11 distinct mutations between
BA.2.75 and BA.5, and 12 distinct mutations between BA.2.75 and BA.4. The large number of
distinct mutations is of concern as they may result in BA.2.75 evading immunity generated by
BA.5 infections, similarly to how BA.5 has increased immune escape following BA.2 infections.

BA.2.75 has five additional mutations beyond the S gene: non-structural protein 3 (NSP3):5S403L
(also known as ORF1a:51221L), NSP3:P822S (also known as ORF1a:1640S), non-structural
protein 8 (NSP8):N118S (also known as ORF1a:N4060S), open reading frame 1b (ORF1b):G662S,
and envelope (E): T11A.



e There are no mutations involving the main protease (MP™) protein, the current target site of
nirmatrelvir/ritonavir (Paxlovid).

Epidemiology

e The earliest documented sequences of BA.2.75 were reported from India in May 2022, and were
identified in geographically opposite regions of the country.? Over 30% of the increase in daily
reported COVID-19 cases in India are believed to be BA.2.75.12

e BA.2.75 has now been detected in at least 10 other countries, including Australia, New Zealand,
Germany, Luxembourg, Nepal, the United Kingdom, the United States, and Canada.’**

e Asofluly6,2022, the Public Health Agency of Canada (PHAC) estimated 5 detections of
BA.2.75 in Canada, based on the preliminary definition at that time.!®

Ontario Risk Assessment

There are insufficient data on the transmissibility, severity and immune evasion of the Omicron sub-
lineage BA.2.75 to assess its risk to Ontario.}

Implications for Public Health Practice

The high number of unique mutations in the BA.2.75 sub-lineage merits close monitoring of local whole
genome sequencing (WGS) surveillance and local epidemiology. Epidemiological indicators from
jurisdictions reporting BA.2.75 sequences can also be informative, but the epidemic curve experienced
in India, for example, may not be generalizable to the Ontario context due to differences in history of
previous SARS-CoV-2 infection, vaccination status, public health measures, as well as age distribution of
the population.

(ARCHIVED) SARS-CoV-2 Omicron Variant Sub-Lineage BA.2.75 3



References

1. World Health Organization. WHO Director-General's opening remarks at the COVID-19 media
briefing — 6 July 2022 [Internet]. Geneva: World Health Organization; 2022 [cited 2022 Jul 11].
Available from: https://www.who.int/director-general/speeches/detail/who-director-general-s-
opening-remarks-at-the-covid-19-media-briefing---6-july2022

2.  World Health Organization. Tracking SARS-CoV-2 variants [Internet]. Geneva: World Health
Organization; 2022 [cited 2022 Jul 11]. Available from: https://www.who.int/activities/tracking-
SARS-CoV-2-variants

3. European Centre for Disease Prevention and Control. SARS-CoV-2 variants of concern as of 7 July
2022 [Internet]. Stockholm: European Centre for Disease Prevention and Control; 2022 [cited
2022 Jul 11]. Available from: https://www.ecdc.europa.eu/en/covid-19/variants-concern

4. Ontario Agency for Health Protection and Promotion (Public Health Ontario). SARS-CoV-2 Omicron
variant sub-lineages BA.4 and BA.5: evidence and risk assessment [Internet]. Toronto, ON:
Queen's Printer for Ontario; 2022 [cited 2022 Jul 11]. Available from:
https://www.publichealthontario.ca/-/media/Documents/nCoV/voc/2022/06/evidence-brief-ba4-
ba5-risk-assessment-jul-8.pdf?sc lang=en

5. Cheng SM, Mok CKP, Chan KC, Ng SS, Lam BH, Luk LL, et al. SARS-CoV-2 Omicron variant BA.2
neutralisation in sera of people with Comirnaty or CoronaVac vaccination, infection or
breakthrough infection, Hong Kong, 2020 to 2022. Eurosurveillance. 2022;27(18):2200178.
Available from: https://doi.org/10.2807/1560-7917.ES.2022.27.18.2200178

6. Tuekprakhon A, Nutalai R, Dijokaite-Guraliuc A, Zhou D, Ginn HM, Selvaraj M, et al. Antibody
escape of SARS-CoV-2 Omicron BA.4 and BA.5 from vaccine and BA.1 serum. Cell.
2022;185(14):2422-33.e13. Available from:
https://doi.org/https://doi.org/10.1016/j.cell.2022.06.005

7. WangQ, Guo, lketani S, Nair MS, Li Z, Mohri H, et al. Antibody evasion by SARS-CoV-2 Omicron
subvariants BA.2.12.1, BA.4, & BA.5. Nature. 2022 Jul 5 [Epub ahead of print]. Available from:
https://doi.org/10.1038/s41586-022-05053-w

8. CaoY,WangJ, Jian F, Xiao T, Song W, Yisimayi A, et al. Omicron escapes the majority of existing
SARS-CoV-2 neutralizing antibodies. Nature. 2022;602(7898):657-63. Available from:
https://doi.org/10.1038/s41586-021-04385-3

9. Dejnirattisai W, Huo J, Zhou D, Zahradnik J, Supasa P, Liu C, et al. SARS-CoV-2 Omicron-B.1.1.529
leads to widespread escape from neutralizing antibody responses. Cell. 2022;185(3):467-84.e15.
Available from: https://doi.org/10.1016/j.cell.2021.12.046

10. Outbreak.info. S:K147E, S:W152R, S:F157L, S:1210V, S% variant report [Internet]. Sulab; 2022
[cited 2022 Jul 12]. Available from: https://outbreak.info/situation-
reports?pango&muts=S%3AK147E&muts=S%3AW152R&muts=S%3AF157L&muts=S%3AI210V&m
uts=S%25

11. Saha |, Ghosh N, Sharma N, Nandi S. Hotspot mutations in SARS-CoV-2. Front Genet.
2021;12:753440. Available from: https://doi.org/10.3389/fgene.2021.753440

(ARCHIVED) SARS-CoV-2 Omicron Variant Sub-Lineage BA.2.75 4


https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-covid-19-media-briefing---6-july2022
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-covid-19-media-briefing---6-july2022
https://www.who.int/activities/tracking-SARS-CoV-2-variants
https://www.who.int/activities/tracking-SARS-CoV-2-variants
https://www.ecdc.europa.eu/en/covid-19/variants-concern
https://www.publichealthontario.ca/-/media/Documents/nCoV/voc/2022/06/evidence-brief-ba4-ba5-risk-assessment-jul-8.pdf?sc_lang=en
https://www.publichealthontario.ca/-/media/Documents/nCoV/voc/2022/06/evidence-brief-ba4-ba5-risk-assessment-jul-8.pdf?sc_lang=en
https://doi.org/10.2807/1560-7917.ES.2022.27.18.2200178
https://doi.org/https:/doi.org/10.1016/j.cell.2022.06.005
https://doi.org/10.1038/s41586-022-05053-w
https://doi.org/10.1038/s41586-021-04385-3
https://doi.org/10.1016/j.cell.2021.12.046
https://outbreak.info/situation-reports?pango&muts=S%3AK147E&muts=S%3AW152R&muts=S%3AF157L&muts=S%3AI210V&muts=S%25
https://outbreak.info/situation-reports?pango&muts=S%3AK147E&muts=S%3AW152R&muts=S%3AF157L&muts=S%3AI210V&muts=S%25
https://outbreak.info/situation-reports?pango&muts=S%3AK147E&muts=S%3AW152R&muts=S%3AF157L&muts=S%3AI210V&muts=S%25
https://doi.org/10.3389/fgene.2021.753440

12.

13.

14.

15.

16.

ETHealthWorld. India’s rising COVID-19 cases could be due to Omicron-sub-variant BA.2.75
Healthworld [Internet], 2022 Jul 7 [cited 2022 Jul 13]. Available from:
https://health.economictimes.indiatimes.com/news/diagnostics/indias-rising-covid-19-cases-
could-be-due-to-omicron-sub-variant-ba-2-75/92724216

Ungar L, Ghosal A. A super contagious Omicron mutant is worrying scientists. It’s called BA.2.75.
Time [Internet], 2022 Jul 11 [cited 2022 Jul 11]. Available from: https://time.com/6195495/covid-
omicron-variant-mutant-contagious-ba2-75/

Xinhua. New Zealand detects Omicron subvariant BA.2.75 for 1st time. English News [Internet],
2022 Jul 5 [cited 2022 Jul 11]. Available from:
https://english.news.cn/20220705/a704af87ef2c4b828cbf5f152a561a6b/c.html

European Centre for Disease Prevention and Control. Communicable disease threats report
[Internet]. Stockholm: European Centre for Disease Prevention and Control; 2022 [cited 2022 Jul
11]. Available from: https://www.ecdc.europa.eu/sites/default/files/documents/Communicable-
disease-threats-report-9-jul-2022-public.pdf

Otis D. New Omicron subvariant BA.2.75 detected in Canada. CTV News [Internet], 2022 Jul 12
[cited 2022 Jul 13]. Available from: https://www.ctvnews.ca/health/new-omicron-subvariant-ba-
2-75-detected-in-canada-1.5984770

(ARCHIVED) SARS-CoV-2 Omicron Variant Sub-Lineage BA.2.75


https://health.economictimes.indiatimes.com/news/diagnostics/indias-rising-covid-19-cases-could-be-due-to-omicron-sub-variant-ba-2-75/92724216
https://health.economictimes.indiatimes.com/news/diagnostics/indias-rising-covid-19-cases-could-be-due-to-omicron-sub-variant-ba-2-75/92724216
https://time.com/6195495/covid-omicron-variant-mutant-contagious-ba2-75/
https://time.com/6195495/covid-omicron-variant-mutant-contagious-ba2-75/
https://english.news.cn/20220705/a704af87ef2c4b828cbf5f152a561a6b/c.html
https://www.ecdc.europa.eu/sites/default/files/documents/Communicable-disease-threats-report-9-jul-2022-public.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/Communicable-disease-threats-report-9-jul-2022-public.pdf
https://www.ctvnews.ca/health/new-omicron-subvariant-ba-2-75-detected-in-canada-1.5984770
https://www.ctvnews.ca/health/new-omicron-subvariant-ba-2-75-detected-in-canada-1.5984770

Citation

Ontario Agency for Health Protection and Promotion (Public Health Ontario). SARS-CoV-2 Omicron
variant sub-lineage BA.2.75. Toronto, ON: Queen's Printer for Ontario; 2022.

Disclaimer

This document was developed by Public Health Ontario (PHO). PHO provides scientific and technical
advice to Ontario’s government, public health organizations and health care providers. PHO’s work is
guided by the current best available evidence at the time of publication. The application and use of this
document is the responsibility of the user. PHO assumes no liability resulting from any such application
or use. This document may be reproduced without permission for non-commercial purposes only and
provided that appropriate credit is given to PHO. No changes and/or modifications may be made to this
document without express written permission from PHO.

Public Health Ontario

Public Health Ontario is an agency of the Government of Ontario dedicated to protecting and promoting
the health of all Ontarians and reducing inequities in health. Public Health Ontario links public health
practitioners, front-line health workers and researchers to the best scientific intelligence and knowledge
from around the world.

For more information about PHO, visit publichealthontario.ca.

Ontario @

©Queen’s Printer for Ontario, 2022


https://www.publichealthontario.ca/



